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EDC 将络合物 Tb(III)-BPTA 交联到二氧化硅纳米颗粒表面，首次合成了共价修
饰的 Tb(III)荧光纳米颗粒。并且该纳米颗粒也具有稳定性好、荧光强度高的优点。
我们还以乙肝 e 抗原检测为模型，建立了高灵敏的时间分辨荧光免疫分析体系。 
第四章主要介绍了基于二氧化硅荧光纳米颗粒的双重时间分辨荧光免疫分



























































This dissertation focuses on establishment and application of novel in-vitro 
diagnostics technologies. It consists of two parts. In the first part, the synthesis of 
novel lanthanide chelates coated silica nanoparticles and their application in 
immunoassaies are described. In the second part, an aptamer based microfluidic 
device for enrichment and sorting of multiple cancer cells is introduced. 
Chapter one is a microreview about our research work related area. It consists of 
three parts, including the application of nanoparticles in the fluorescent immunoassay; 
the application of nanoparticles in the lateral flow immunoassay; aptamer and its 
application in the cancer cell biology. 
In chapter two, synthesis of Eu(III)-BHHCT chelate coated fluorescent silica 
nanoparticle and its application in TrFIA (Time resolved Fluorescent ImmunoAssay) 
are described. Multi-coating strategy is used to introduce the lanthanide chelates onto 
the surface of the silica nanoparticle. The fluorescent nanopartle synthesized is highly 
bright and stable. Furthermore, we use HBsAg (hepatitis B surface antigen) detection 
as a model to setup a highly sensitive TrFIA system. 
In chapter three, synthesis of Tb(III)-BPTA chelate coated fluorescent silica 
nanoparticle and its application in TrFIA are described. EDC is used to conjugate the 
Tb(III)-BPTA chelate onto the surface of silica nanoparticle. This is the first time that 
fluorescent silica nanopartle with covalent conjugated Tb(III) chelate is synthesized. 
This fluorescent nanoparticle is also highly bright and stable. And in this chapter, we 
use HBeAg (hepatitis B e antigen) detection as a model to setup a highly sensitive 
TrFIA system. 
In chapter four, simultaneous TrFIA of HBsAg and HBeAg are described. In this 















Tb(III)-BPTA coated silica nanoparticle are used as label to simultaneously detect 
HBsAg and HBeAg, respectively. Furthermore, we investigate the interference 
between the two detection signals. And a correction methord is created to eliminate 
the interference. 
In chapter five, a LFIA (lateral flow immunoassay) using Eu(III)-BHHCT chelate 
coated silica nanoparticle as labels is described. In this system, antibodies are 
covalently conjugated onto Eu(III)-BHHCT chelate coated silica nanoparticles with 
dextran as a linker. The resulting conjugates were used as labels in LFIA for HBsAg. 
We performed quantification with a digital camera and Adobe Photoshop software. 
In chapter six, the application of fluorescent silica nanoparticle based LFIA in 
Salmonella Typhimurium detection is described. This chapter further validates the 
feasibility of our fluorescent silica nanoparticle based LFIA system. The detection 
system has high sensitivity and specificity. We compare our LFIA system to the 
commercial colloid gold test strip. The detection limit of our system is 100~1000 
times lower than the commercial strip. 
In chapter seven, we have developed a microfluidic device that can 
simultaneously sort, enrich, and then detect multiple types of cancer cells from a 
complex sample. The device can yield a 135-fold enrichment of rare cell in a single 
run. The sorted cells grow at the comparable rate as cultured cells and are 96% pure 
based on flow cytometry determination. 
In the final part, chapter eight, the innovation of the dissertation is concluded and 
the prospect of this research field is given. 
 












Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
